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5   
:KHUH 'HPDQGK FRUUHVSRQGV WR WKH QRUPDOL]HG HOHFWULFLW\ GHPDQGHG KRXUO\ '1,K LV WKH 'LUHFW 1RUPDO
,UUDGLDQFHPHDQKRXUYDOXHDQGLVWKHQXPEHURIKRXUVLQDZHHN
$QLPSRUWDQWFRQFHSWQRWVWXGLHGLQWKHFXUUHQWDQDO\VLVLVSUHGLFWDELOLW\3UHGLFWDELOLW\LVGHILQHGDVWKHFDSDFLW\
RI IRUHFDVWLQJSRZHURXWSXWRIDSDUWLFXODUSRZHUSODQW ,Q WKHSUHVHQWVWXG\ LW LVDVVXPHG WKDW WKHFRQILJXUDWLRQV
VHOHFWHGDUHSUHGLFWDEOHIRUDWOHDVWRQHGD\LQDGYDQFH
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FDSDELOLWLHV WR WKH WHVW QRUWKHUQ&KLOH &+/.LQJGRP RI 6DXGL $UDELD .6$ DQG0H[LFR 0(; $7\SLFDO
0HWHRURORJLFDO<HDU70<ZDVVHOHFWHGIRUHDFKORFDWLRQREWDLQHGXVLQJ0HWHRQRUP
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6RODUK\EULGFRQILJXUDWLRQ+<62/
+<62/ FRQFHSW LV EDVHG RQ D &63 SRZHU SODQW ZLWK PROWHQ VDOWV VWRUDJH SDUDEROLF WURXJK RU VRODU WRZHU
V\VWHPV+<62/XVHVD%UD\WRQF\FOHLQFRPELQDWLRQZLWKWKHWUDGLWLRQDOFRQFHSWRI&63SODQWZLWKVWRUDJHWKDW
ZRUNVRQO\ZKHQVRODUUDGLDWLRQLVQRWHQRXJKWRSURYLGHWKHGHVLUHGHOHFWULFDORXWSXW)LJXUH7KHREMHFWLYHLVWR




+<62/ LV DQ RQJRLQJ5	' SURMHFW WKDW SUHVHQWV D QHZ K\EULG FRQILJXUDWLRQ IRU &63 3ODQWV 7KH GHVLJQ RI
+<62/ FDQ EH DGDSWHG WR GLIIHUHQW UHTXLUHPHQWV GHSHQGLQJ RQ FRQVWUDLQWV FRQVLGHUHG ,Q WKLV FDVH D FRPPRQ
+<62/ FRQILJXUDWLRQ ZLWK WDLORUHG FRQWURO SDUDPHWHUV KDV EHHQ FKRVHQ WR DGGUHVV HDFK RI WKH WDUJHW PDUNHWV¶
EHKDYLRUDQGDYDLODEOHVRODUUHVRXUFH7KXVDFRQILJXUDWLRQZLWK0:VWHDPWXUELQHDQG0:JDVWXUELQHLV
XVHGWRDGGUHVVDGHPDQGSURILOHSURSRUWLRQDOWRHDFKFRXQWU\¶VDJJUHJDWHGSURILOHZLWKD\HDUO\SHDNGHPDQGVHWWR
D GLIIHUHQW YDOXH IRU HDFKPDUNHW QDPHO\ 0: LQ&+/ 0: LQ.6$ DQG 0: LQ0(; 7KH VRODU
PXOWLSOHRIWKHVRODUILHOGLVVHWWRDQGWKHWKHUPDOHQHUJ\VWRUDJHFDSDFLW\LVKRXUV
0RGHOOLQJSURFHGXUH
6RODU)LHOGKHDWSURGXFWLRQKDVEHHQPRGHOOHGZLWK6$0 DQG LWKDVEHHQSULRULWL]HGYHUVXV IRVVLO
IXHOFRQVXPSWLRQGXULQJRSHUDWLRQ7KHUHIRUHFRQVXPSWLRQRIIRVVLOIXHOLVDGMXVWHGGHSHQGLQJRQWKHVRODUHQHUJ\
LQSXWDQGWKHHOHFWULFLW\GHPDQGFRQVLGHUHGIRUHDFKKRXU








7ZR SRVVLEOH GHILQLWLRQV RI )LUPQHVV KDYH EHHQ FRQVLGHUHG DV GHVFULEHG LQ 6HFWLRQ  6LQFH ERWK VKDUH WKH
UHTXLUHPHQW RI SURYLGLQJ FDSDFLW\ WKH .3, VHOHFWHG IRFXVHV LQ WKH HYDOXDWLRQ RI WKLV FDSDFLW\ DQG LW KDV EHHQ
GHILQHGDV0LQLPXPGHPDQGFRYHUDJHUDWLR0'LQ(TXDWLRQDW7DEOH
7R HYDOXDWH WKH OHYHO RI K\EULGL]DWLRQ DQG WKH FDSDELOLW\ RI SURGXFLQJ HOHFWULFLW\ XVLQJ UHQHZDEOH VRXUFHV WKH
UDWLRRIHQHUJ\SURGXFHGXVLQJVRODUHQHUJ\6IRUWRWDOSRZHUSODQWSURGXFWLRQLVSURYLGHGDVGHILQHGLQ(TXDWLRQ
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DW 7DEOH  (YHQ LI WKH SODQW XVHV ELRJDV WR EHFRPH  UHQHZDEOH WKH SDUDPHWHU LV XVHIXO WR PHDVXUH HDFK
VRXUFH¶VFRQWULEXWLRQWRWKHILQDOHQHUJ\RXWSXW
7DEOH.H\3HUIRUPDQFH,QGLFDWRUV.3,V


































:KHUH LQ(TXDWLRQ(IK LV WKHHOHFWULFLW\SURGXFHGXVLQJDX[LOLDU\IXHOKRXUO\YDOXH0:K4IK LV WKHIXHO
WKHUPDOHQHUJ\ LQSXW KRXUO\YDOXH0:KDQGK LV WKHQXPEHURIKRXUV LQ WKHSHULRGRIDQDO\VLV7KHJRDO LV WR
HYDOXDWH WKH DYHUDJH SHUIRUPDQFH RI IRVVLO IXHO GXULQJ WKH \HDU VLQFH SDUWLDO ORDG RSHUDWLRQ UHTXLUHG WR PHHW
HOHFWULFLW\GHPDQGOHDGVWRSHQDOWLHVLQWXUELQHSHUIRUPDQFHDQGWKHUHIRUHDORVVRQSULPDU\HQHUJ\
:KHUHLQ(TXDWLRQ+(!LVGHILQHGDVWKHQXPEHURIKRXUVZLWKDQHOHFWULFLW\SURGXFWLRQKLJKHUWKDQRI








 'LVSDWFKDELOLW\ȘI )LUPQHVV0' 6RODU(OHFWULFLW\6
&KLOH&+/   
.LQJGRPRI6DXGL$UDELD.6$   
0H[LFR0(;   
7DEOH:RUVWZHHN.3,YDOXHV
 'LVSDWFKDELOLW\ȘI )LUPQHVV0' 6RODU(OHFWULFLW\6
&KLOH&+/   
.LQJGRPRI6DXGL$UDELD.6$   
0H[LFR0(;   
<HDUO\UHVXOWVDQDO\VLV

































UHVXOWZDVZHHN  ODWH LQ0D\ IRU&+/ DQG FRLQFLGHQWDOO\ZHHN  HDUO\ LQ 6HSWHPEHU IRU ERWK.6$ DQG
0(; 'XULQJ WKHVH ZHHNV GHPDQG LV FORVH WR WKH KLJK OHYHOV UHTXLUHG GXULQJ VXPPHU EXW ZHDWKHU LQVWDELOLW\
W\SLFDOGXULQJVSULQJDQGDXWXPQFDQVWURQJO\UHGXFHWKHDYDLODELOLW\RIVRODUHQHUJ\
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'LVSDWFKDELOLW\DQG)LUPQHVVFRQFOXVLRQV
5HJDUGLQJ'LVSDWFKDELOLW\DOORIWKHORFDWLRQVSUHVHQWUHDVRQDEOHYDOXHVIRUȘIDURXQG7KHVOLJKWO\KLJKHU








SURYLGLQJ SHDN SRZHU DERYH WKH UDWHG VRODU RXWSXW 7KH UHVXOWV VKRZ WKDW +<62/ FRQILJXUDWLRQ FDQ SURYLGH
GLVSDWFKDEOH DQG ILUP HQHUJ\ LQ ODUJHVFDOH !0:H DSSOLFDWLRQV MXVW LQ VLPLODU FRQGLWLRQV DV RWKHU
FRQILJXUDWLRQVKHDYLO\EDVHGRQIRVVLOIXHOFRPEXVWLRQ
7KHUHVXOWVREWDLQHGVKRZWKDWWKHUHLVDZD\WRXVHVRODUHQHUJ\WRREWDLQILUPDQGGLVSDWFKDEOHHQHUJ\DQGQRW
RQO\ DV DQ DGGRQ WR IRVVLO IXHO SRZHU SODQWV DOWKRXJK DQ LPSURYHG FRQWURO LV UHTXLUHG WR REWDLQ EHWWHU UHVXOWV
$GGLWLRQDOO\ WKH UHGXFWLRQ RI DX[LOLDU\ IXHO QHHGV ZRXOG DOORZ ELRJDV XVH UHVXOWLQJ LQ D  ILUP DQG
GLVSDWFKDEOHUHQHZDEOHHQHUJ\VXSSO\
7KHVHUHVXOWVDUHQRWILQDOEXWKDYHSURYLGHGWKHDXWKRUVZLWKDQRYHUYLHZRIWKHFDSDELOLWLHVRIWKHWHFKQRORJ\
DQG SRWHQWLDO LPSURYHPHQWV ,Q WHUPV RI WHFKQRHFRQRPLF DQDO\VLV LW LV VRRQ WR SURYLGH D UHOLDEOH HVWLPDWLRQ RI
FRVWV VLQFH+<62/FRQILJXUDWLRQKDVQRW EHHQRSWLPL]HG+ROLVWLF IHDVLELOLW\ FRPSDULVRQ LV RQJRLQJZLWKLQ WKH
SURMHFWDQGWKHRSWLPL]DWLRQZLOOGHSHQGRQH[WHUQDOFRQVWUDLQWVVXFKDVOHJLVODWLRQILQDQFLQJSURGXFWLRQVFKHGXOH
SULRULWL]DWLRQ DX[LOLDU\ IXHO FRVWV DQG UHDO FDVH QHHGV 7KHVH FRQVWUDLQWV ZLOO OHDG WR WDLORUPDGH +<62/
FRQILJXUDWLRQV IRU GLIIHUHQW ORFDWLRQV DQG DSSOLFDWLRQV +RZHYHU VLQFH +<62/ WHFKQRORJ\ LV DQ LQYHVWPHQW
LQWHQVLYH WHFKQRORJ\ ZKHUH DX[LOLDU\ IXHO FRQVXPSWLRQ LV UHGXFHG DXWKRUV HVWLPDWH WKDW /HYHOL]HG &RVW 2I
(OHFWULFLW\ /&2( ZLOO EH ORZHU WKDQ LQFOXGLQJ &63 DQG && VHSDUDWHO\ LQ D V\VWHP )LQDOO\ D UHJXODWRU\
IUDPHZRUNWRHYDOXDWHDQGSXWLQYDOXHGLVSDWFKDELOLW\DQGILUPQHVVLVXUJHQWO\QHHGHG+<62/WHFKQRORJ\FDQEH
DGDSWHGWRGLIIHUHQWFRQILJXUDWLRQVDFFRUGLQJWRGLIIHUHQWUHTXLUHPHQWVDQGFULWHULDEXWWKH\QHHGWREHVHWWOHGGRZQ
WR VHOHFW ILQDO+<62/ FRQILJXUDWLRQ+<62/KDV VKRZQ SRWHQWLDO WRPHHW WKH ILUPQHVV GHILQLWLRQ VKRZQ LQ WKLV
SDSHUEXWGXHWRLWVKLJKVRODUFRQWULEXWLRQWUDGLWLRQDOFULWHULDSUHYLRXVO\XVHGIRURWKHUWHFKQRORJLHVVXFKDVIXHO
VWRUDJH UHTXLUHPHQWV FRXOG QRW EH DSSOLHG 1RZ LV WLPH IRU WKH VWDNHKROGHUV WR GHILQH WKHVH FULWHULD DQG WKHLU
REMHFWLYHVIRUVRODUWHFKQRORJ\LQWHUPVRIGLVSDWFKDELOLW\DQGILUPQHVV
$FNQRZOHGJHPHQWV
7KH UHVHDUFK OHDGLQJ WR WKHVH UHVXOWV KDV UHFHLYHG IXQGLQJ IURP WKH (XURSHDQ 8QLRQ 6HYHQWK )UDPHZRUN
3URJUDPXQGHUJUDQWDJUHHPHQWQ
5HIHUHQFHV
6HUYHUW - HWDO6RODU+\EULG3RZHU3ODQWV6RODU(QHUJ\&RQWULEXWLRQ LQ5HDFKLQJ)XOO'LVSDWFKDELOLW\ DQG)LUPQHVV6RODU3$&(6&DSH
7RZQ6RXWK$IULFD
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)DUQRRVK$/DQW])DQG3HUFHERLV-(OHFWULFLW\JHQHUDWLRQDQDO\VHV LQDQRLOH[SRUWLQJFRXQWU\7UDQVLWLRQWRQRQIRVVLOIXHOEDVHGSRZHU
XQLWVLQ6DXGL$UDELD1RUWK$PHULFDQ(QHUJ\(FRQRPLFV$VVRFLDWLRQ$XVWLQ7H[DV
6HFUHWDULDGH(QHUJLD6(1(53URVSHFWLYDGHO6HFWRU(OHFWULFR0H[LFR
1DWLRQDO5HQHZDEOH(QHUJ\/DERUDWRU\15(/6\VWHP$GYLVRU0RGHO6$0$YDLODEOHDWKWWSVVDPQUHOJRYGRZQORDG
7KHUPRIORZ,QF7KHUPRIOH[
